Secreted from the liver cells, the bile is transported eventually into the intestinal cannal through the hepatic, cystic ducts, gall bladder, common bile duct and sphincter of Oddi. As far as the mechanism of bile transport in these organs except the hepatic duct, there have been many reports suggesting that the contrac tile ability of smooth muscles constituting the wall of the passage is essential ; cystic duct ; (Mroczka et al. 1982 (Stahle 1952) . This suggests that the hepatic ducts may be composed of smooth muscle cells as in the cases of other biliary ducts. However, a study of the membrane potential of the smooth muscle of the hepatic duct using the microelectrode technique has suggested no active contractions in this organ, because the measured membrane potential was quite stable (Creed and Kuriyama 1971). Very recently, however, the presence of contraction was demonstrated under the microscope even in canaliculi consistuted by doublet liver cells (Phillips et al. 1982; Watanabe and Phillips 1986) .
The purpose of the present study, therefore, is to examine possible contractile activity in the hepatic duct with isometric tension recording. was in the range of 7-9 every 10 min. This type of contractions very often accompanied small contractions occurring at frequencies of about 3-4/min. In order to look into some nature of these contractions in relation to Ca 2+, the effects of D-600, a Ca 21 entry blocker, were further studied. As shown, there were little changes in size or frequency of either large or small phasic contractions by 
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One of interesting findings in the present study is that some of the guinea-pig hepatic duct exhibit spontaneous contractions. Since these contractions are insensitive to TTX, guanethidine or atropine, they may be myogenic in origin.
It has been generally believed that bile is secreted at a pressure of 15-25 cm H2O and ceases when the pressure in the common bile duct rises to 35 cm H2O. The sphincter of Oddi offers a resistance to bile flow of 10-25 cm H2O (Scherlock 1981) . In that case, what can be the driving force of bile movement at least into the common bile duct?
The first possible force is a hydrodynamic pressure in the space downstream from bile canaliculus. There, the hydrodynamic pressure must increase as a bile volume increasing with an elevation of osmorality in the bile due to secretion of ions and other substances from liver cells. This manner of bile movement at least in the hepatic duct has been proposed by Creed and Kuriyama (1971) from their findings with microelectrode technique that in smooth muscles of the guinea-pig hepatic duct, there was no spontaneous change in the membrane potential. In the present experiments, about 60% preparations did not show spontaneous contrac tions. This fact may also support the above hypothesis. In addition, spontaneous phasic contractions in the remaining 40% preparations might augment hydrodynamic pressure efficiently to drive bile flow to common bile duct.
The second possible force driving bile into the hepatic duct is a contractile property of canaliculus. It was recently shown that the canaliculus could be contracted by an increase in intracellular Call concentration of liver cells (Phillips et al. 1982; Watanabe and Phillips 1986). Although it is not clear at present if the contraction of canaliculus is sufficient for moving all the bile into the hepatic duct, this force must be playing at least a part of it.
As the third possible force for the bile movement in the hepatic duct, we can show here a contractility of smooth muscle of the hepatic duct. In the present studies we recorded spontaneous contractions of the hepatic duct only in the longitudinal direction. However, at least in the alimentary cannal, it is well known that a contraction in longitudinal smooth muscles happens together with that in electrically connecting circular smooth muscles (Conner et al. 1977) . Therefore, the repeated phasic contractions observed in the hepatic duct should produce a peristalsis in this organ. This seems to give a strong force for the bile transport as is the case of alimentary transport in the gut.
The other interesting finding in the present study is that these spontaneous contractions can be classified into two types depending upon the susceptibility to the Ca2+ blocker, D-600, which is well known to possess a high specificity in blocking voltage-dependent Ca 2+ channels (Golenhofen and Lammel 1972; Haeusler 1972; Mayer et al. 1972; Riemer et al. 1974 ; Nawrath et al. 1977 ) and therefore Ca2+-action potential dependent contractions. One type of phasic contractions was sensitive to D-600 , suggesting that the Ca2+ source for this type is outside of the membrane.
In this type , there ware two subtypes classified by difference in time course of contraction and its appearance manner . In one subtype, the contraction was long lasting (about 1 min from the start to the end) , and appeared repeatedly at nearly regular frequency . This contraction is thought to be caused by spontaneous periodic action potential firing based on some (data not shown), it can not be ruled out that in these preparations depolarization may not be large enough to induce muscle contraction.
On the other hand, another type of phasic contractions in the hepatic duct was D-600 insensitive and was not abolished even in a Ca 2+-free, 1 MM EGTA containing solution for 40 min (Fig. 4) . This contraction seems to appear without action potentials.
In . As far as a Ca 2+ source for such Ca2+-blocker insensitive contraction, intracellular store is widely acceptable, where Ca 2+ can be released through activation of functional receptors on the outer surface of membrane, although in the cat intestinal muscle Call can release from an intracellular pool not by an agonist but by depolarization of the plasma membrane (Mangel et al. 1982) . In the present studies, however, this contraction appeared spontaneously.
Therefore, in this tissue Ca 2+-release and ensuring Ca 2+-uptake at the intracellular store may be caused by some unknown signal happens intracellularly.
This may result in a small unitary contraction, and possible summation of it may further result in a larger phasic contraction. 
